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1.0 PURPOSE 

The purpose of this Operations Procedure is to establish protocols for the operation and maintenance of 
automatic sampling and flow-measurement equipment at stream-gaging and sampling stations at the Rocky 
Flats Plant Procedures are described in detail for the day-today operation and periodic maintenance of 
the equipment Addi tml  information is available in the instruction manuals for the specific equipment 
discussed herein 

2 0  SCOPE 

These procedures apply to all Environmental Management Department (EMD) and subcontractor personnel 
involved with stream gaging and surface-water sampling as part of the event-related surface-water 
monitoring program at RFP These procedures instruct the personnel In the correct execution of protocols 

rho operation and maintenance of the automatic samplers and flow meters used at streamgaging and 
: n; stations included in this program 

3 0 REFERENCES 

3.1 SOURCE REFERENCES 

1 Isco, Inc , 1990a instruction Manual for Model 3220 Flow Meter 

2 Isco, Inc , 1990b Instruction Manual for Model 3230 Flow Meter 

3 Isco, Inc , 1990~ Instruction Manual for Model 3700R/3740 Refrtgerated Sampler 

4 Isco, Inc , 199Od Instruction Manual Model 3700 Portable Sampler 

5 Isco, Inc , 19910 Instruction Manual for FLOWUNK Software 

3.2 INTERNAL REFERENCES 

1 EG&G Rocky flats, lnc , 1991a (Draft) Work Plan for Event-Related Surface Water 
Monitoring and Sediment Characterization 
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2 EG&G Rocky flats, inc, 1991b EMD Operations Procedures Manual 
5-21OOO-OPS-SW 10 Event-Related Surface-Water Sampling 

3 EG&G Rocky flats, Inc, 1991c EMD Operations Procedures Manual 
6-21 OOO-OPS-FO Field Operations 

4 0 UMlTATlONS AND PRECAUTIONS 

Stream-gaging and sampling crews will be responsible for the operation and maintenance of automatic 
samplers and flow meters as well as the transfer of collected data using the lsco FLOWUNK software 

5.0 PREREQUISITES 

Personnel executing the protocols descnbed in this Operations Procedure should be Instructed in the 
pd the automatic samplers and flow-measurement equipment used at the gaging and sampling 

L least one person in each f a d  crew should have one (1) year of field e x m c e  sampling either 
l ace water or ground water All field personnel should have satisfied Occupational Safety and Health 

Administration (OSHA) training requirements for work at hazardous waste sites (40 CFR 1910 120) 

Each sampling crew is required to be equipped with the following items dunng the operation and 
maintenance of strearn-gaging and sampling stations 

Spare desiccant 
Replacement tubing 
Field data transfer equipment (laptop computer) 
Plotter paper 

6 0 INSTRUCTIONS 

This section contains information on the operation and maintenance of automatic samplers and flow meters 
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6.1 OPERATION OF AUTOMATIC SAMPLERS 

See Attachments 1 and 2 for a description and ovewiew of the automatic samplers Illustration 1 
' 34s an lsco Model 37WR Refrigerated Sampler and Illustration 2 shows an lsco Model 3700 
-mMe Sampler 

e 

6.1.1 Programming 

NOTE 
Tho UquM Crystal Display (LCD) Is used to prompt tho user through the programming and 
configuration process and allows the user to monitor a running samplo routine The LCD 
is located on the control panel of both the Isco Model 3700 and Model 3700R samplers 

There are two types of displays: displays that communicate infomution about the 
sampler's status and those which require rnput from the user via the keypad. Displays 
which require input can be identified by 8 blinking word of number. Tho blinking word or 
numbor saws as 8 pwnpt for input. 

Configuring and programming the lsco Model 3700 and Model 3700R samplers is 
accomplished by responding to displays and prompts on the LCD by using the keypad 
The keypad is located on the control pan01 of both tho lrco Model 3700 and Model 3700R 
samplers Attachment 3 explains the function of each key on the keypad. An audible 
beep should be heard when a koy Is pressed. 

Programming Steps - The steps necessary to program the Ism Model 37WR or Model 3700 
samplers are outlined below 

1. Turn the sampler on with the ON/OFF key The sampler always Wakes' up in the 
'standby" state The 'STANDBY message wll appear or, if the sampler was turned off while 
running a routine, the "PROGRAM HALTED" message will be displayed Both messages 
indicate that the sampler is in standby mode 

2. Press the ENTER/PROGRAM key to access tho intoractive state. Select the program 
sequence If the user wishes to return to a previous display during the programming 

6 
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sequence, he/she can press the WIT PROGRAM key The sampler will return to the 
standby state and the user can repeat steps 1 and 2 and then press the ENTER/PROGRAM 
key to scroll through the settings until the desired display is located 

3. 

4. 

5. 

6. 

7. 

8 

Enter the Sample Pacing settings The sampler will prompt the user to select either time- 
or flow-paced sampling For the event-related surface-water monitoring program, 
time-paced sampling will be selected for most applications The user will then be prompted 
to enter the time interval between samples Alternatively, the flow-pulse interval may be 
entered if flow-paced sampling is selected 

Enter the Sample Distribution settings The settings in the Sample Distribution section 
allow the user to perform sequential or rnulhplexed sampling The first display asks the user 
if multiplexing is desired Selecting "NO" means sequential sampling is desired The 
sampler will then prompt the user for bottle volumes 

Enter the Sample Volume settings. The Sample Vdume section contains prompts for the 
sample volume Depending on the selections made in the conflgure sequence, it may 
contain prompts for suction head and for sampler calibration Because the actual sample 
volume varies by i 10 ml, the user should ernter a total sample volume that is slightly less 
than the volume of the bottle 

Enter the Key l imes settings In the basic programming mode, the user will be asked if 
he/she wants to enter a speclfic start time for the routine If "YES is selected, the user will 
be prompted to enter a start time and date If 'NO' is selected, the sampler will use the 
start time delay The start time delay can be set between 0 and 999 minutes in the Start 
Time Delay configure option 

The sampler will automatically return to standby. 

From standby, press the START SAMPUNG key to start the routine. This will place the 
sampler into the "run' state If a start time delay has been entered, the delay begins when 
the START SAMPUNG key is pressed The user will be prompted to enter the starting 
bottle number To begin wlth bottle 1, press the ENTER/PROGRAM key If no response 
is made within 60 seconds, the sampler will automatically begin with bottle 1 

7 
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0. Use the run state dirplayt while running the sampling prognm to monitor the 
sampler'r progress 

NOTE 
See Attachments 4 rnd 5 for depby-rtep ~nstructlonr on how to program the sampler for 
time-paced sequential and time-paced composite sampling, rerpectively. There 
Attachments also illustrate the display that the user will find on the LCD at each 
programming step. Illustration 5 shows the 24posltion keypad on an lrco Model 3700 
Portable Sampler. 

The prognm requence rnd the configure sequence are interdependent The relectionr 
made in the configure sequence determine wh8t 8ettingr will be available in the program 
sequence Attachment 6 illustrates the relationrhlp of the prognm rnd configure 
requencer within the Interactive state Attachment 7 rumnurlzer the options rvaikble In 
the configure requence Programming in the configure requence ir rnalogous to the 
programming sequence The display prompts the user to make uloctions using the 
keypad The urer c8n 8croll through different canfigun option8 u8iq the le1 rnd right 
arrows. 

6.1.2 Convenion from Sequential to Composite Sampling 

Several adjustments must be made to both the lsco Model 3700 PortaMe Sampler and the lsco 
Model 3700R Refrigerated Sampler to prepare them for composite sampling These adjustments 
are easily reversed to return the sampler to a sequential sampling mode 

6.1.2 1 Conversion of the lrco Model 3700R Refrigerated Slrnpkr 

Conversion of the lsco Model 3700R sampler requires the following steps 

1 Remove the sample bottle nck or the bottle locating base 

2. Unscrew the distributor arm nut and remove the distributor arm. 

a 
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3. Replace the pump tubing with 40.5-inch comporlte pump tubing. Route the 
tubing into the refrigerator and through the hole in the support bracket The 
support bracket is located directly in front of the distributor arm 

4 Place the composite bottle in the sampler and routo the tubing through the 
hole in the bottle top. 

6.1.2.2 Conversion of the Isco Model 3700 Portable Sampler 

Conversion of the lsco Model 3700 Portable Sampler is similar to the procedure 
described above except that a float cage assembly must be attached to the hole in the 
distributor shaft, and a composne bottle locating deck must be installed in the sampler 
base Conversion of the lsco Model 3700 Portable Sampler requires the following 
steps 

1 

2. 

3. 

4. 

8. 

Remove the sample bottle rack or the bottle locating base. 

Unscrew the distributor arm nut and romovy the distributor arm. 

Install the float and float cage. The shaft on the float should be installed in the 
hole in the distributor shaft The float cage is attached to the underside of the 
center section using the four screws and l-inch spacers provided with the float 
cage kit When attaching the cage, reuse the existing lock washers The float 
cage should be aligned so that the tubing guide is facing the pump tubing port 

Feed the 34Sinch composite pump tubing through tho port in the center 
section Feed the tubing into the float cage tube guide 

Insert the locating deck, open rMe down, In tho umpler baw. Reassemble the 
sampler 

9 
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6.2 OPERATION OF FLOW METERS 

See Attachment 8 for a description of the lsco flow meters Attachment 9 describes the switch and 
keypad in detail and Attachment 10 describes the internal plotter Illustration 3 shows an lsco Model 
3220 flow Meter front panel and Illustration 4 shows an lsco Model 3230 Flow Meter sue view 

NOTE 
The flow meter LCD is used to prompt the user through the set-up program, to display current 
program pmmeterr, and to display tot81 flow, preunt tlomrte, and level. Tho display m8y 
be v i e w  through the window on the tront door of the flow motets cabin& when the door is 
cloud. The display is 8 2-line, 40-chmcter, dot m8Mx l@uM Cryrtrl. 

Low Power Indic8tkm - When power to the meter frlls too low for the unit to opemte properly, 
tne message 'POWER LOSTjLOW B A m R V '  will appear on the top line of the display When 
power is lost or falls below operating IimRs, the tlow meter will stop accumulating data, and 
the internal plotter will not print. However, stored data and program pclnmotem entered into 
memory will be retained by the internal battery-backed RAM. 

6.2.1 Programming 

The lsco Model 3230 Aow Meter and Model 3220 flow Meter is programmed with the aid of the 
dot matrix display The keypad is used to enter program parameters and to control certain flow 
meter functions The display is used to show both menu selections available and selections 
chosen The entry selected will flash on the display The display also indicates operational 
status and guides the user through the flow-meter programming sequence by showing the step 
being programmed Each time a key is pressed an audible signal is emhted See Attachment 
11 for an overview of flow-meter programming and program steps 

NOTE 
The following programming sequence is designod for a spoclfic event-related 
surfrcomter sampling scheme. Changes othw than for this specific programming 
sequence can be made, and the user is advised to consult the Instruction manual 
referenced in Section 3.0 Enter the program by prossing the 'ENTER PROGRAM STEP" 
key, then select choices from the menus presented on the display 

10 
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1 0 1. NORMAL 2. LEVEL ONLY 

Select 'NORMAL" for operation in the normal mode when a pnmary flow-measurement device such as a 
f01- - I vteir is present, then press "ENTER' Otherwise select "LEVEL ONLY" for measurement of water 

flannels or culverts, then press 'ENTER" Selecting "LEVEL ONLY" will result in a request that untts 
.ire be entered Select 'FEET", and the program will then skip to step 2 0 

1 1 SELECT FLOW CONVERSION TYPE 
1. STD 2. EQN 3. MANN 4. DATA 5. PROM 

Select 'STD" for standard flow conversion for flumes and weirs, then press 'ENTER* 

1 2 ENTER MAX HEAD - RANGE XXXX -xxxX 
MAX HEAD IN (Units) = >oo< (Units) 

0 Select a value for MAXHEAD that Is the highest water level that wdi occur in the given flume or weir (read 
from top of staff gage) The flow meter's internal resolution is based on this value (Units = Feet, as 
selected in step 1 3) 

1 3 SELECT UNITS OF LEVEL MEASUREMENTS 
1. FEET 2. METERS 

Select 'FEET ', then press "ENTER" 

1 4 SELECT FLOW RATE UNITS 
1. GPM 2 GPS 3 MGD 4 CFS 5 OTHER 

Select 'CFS' for cubic feet per second, then press 'ENTER' 

1 5 SELECT TOTALIZED VOLUME UNITS: I CF 
2 GAL 3 CM 4 AF 5. L 6 MGAL 

Select 'CF for cubic feet, then press 'ENTER" 

1 6 SELECT TYPE OF STANDARD DEVICE: 

11 
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1. WEIR 2. FLUME 

Select 'FLUME", then press 'ENTER' By selecting "FLUME", the program mll go to step 1 7 

1 7 SELECT N P E  OF FLUME* 
1. PAL-BOW 2. PARS 3. TRAP 4 H 

Select 'PARS for Parshall flume, or 'H' for H flume, then press "ENTER" 

1 8 SELECT SIZE. 1. 1' 2. 2" 3. 3' 4 6' 
5 9' 6. 12" 7. 18' 8 24' 9. 36" 

e 

Steo 1 8 will be displayed if 'PARS was selected in step 1 7 Select the size of the flume, then press 
:-Y" The sizes of flumes for specific locations at RFP can be found in the Work Plan for Event-Related 

rtace-water Monitoring and Sediment Characteruatlon (EG&G, 1991 a) 

1 9 SELECT SAMPLER FLOW PACING 
1. OFF 2 ENTER FLOW INTERVAL 

because the event-related surfacewater monitoring program will usually operate with timed-paced sampling, 
select 'OFF, then press 'ENTER' 

2 0 SELECT SAMPLER CONTROL 
1. ENABLE 2. DISABLE 3. ENABLE BY LEVEL 

Select 'ENABLE BY LEVEL', then press 'ENTER" 

2 1 ENTER LEVEL AT WHICH TO ENABLE SAMPLER- 
x . m  n 

Enter the level desired for sampling initiation This will cause the sampler to be enabled at and above this 
level See the Work Plan for Event-Related Surface-Water Monitoring and Sediment Characterization (EG&G, 
1991 a) to determine this level 

2 2 SELECT PLO7lER ON/OFF WITH SAMP ENAB: 
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1. YES 2. NO 

Select YES', then press 'ENTER" The plotter will be turned on or off when the sampler is enabled or 
dimbid, respectively The plotter wiii not turn off with the sampler until tt has printed a time-and-date line 

ie chart. When stopped, the plotter will print a line similar to >-<, which WYI cross the entire 
art This line alerts the user that the chart generated by the plotter has not been running continuously 

Step 3 0 will be displayed if 'NORMAL' was selected in step 1 0, 

3 0 SELECT PLOTTER MODE OF OPERATION. 
1. OFF 2. LEVEL 3. FLOW 

Select 'FLOW, and press 'ENTER" 

,.ep 4 0 will be displayed if 'LEVEL ONLY was selected in step 1 0 

4 0 SELECT PLOTTER MODE OF OPERATION: 
1. OFF 2. LEVEL 

Select 'LEVEL', and press 'ENTER" 

If 'LEVEL" was selected in step 3 0 or 4 0, then step 5 0 will be displayed 

5 0 ENTER PLOTTER FULL-SCALE READING: 
loon LEVEL = xx.xxx Fr 

Enter the 100% level, then press 'ENTER' For event monitoring, the 100% level should be equal to the MAX 
HEAD for the particular primary flow-measurement device or estimated maximum head for the channel or 
culvert 

If 'FLOW was selected in step 3 0, then step 6 0 will be displayed 

6 0 ENTER PLOTTER FULL-SCALE READING: 
100% FLOW = xxxx)(x CFS 
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Maximum flow will be automatically displayed based on the size of the primary flow-measurement device 
Press 'ENTER' to accept this value 

7 0 SELECT P L O m R  CHART SPEED: 
1,  .S'/HR 2. l'/HR 3. Y/HR 4. 4'/HR 

Select ' S/HW to conserve plotter paper 

8 0 SET YEAR MONTH DAY HOUR MINUTE 
)(xxxxxxxxxxx 

Enter the current date and time 

9 0 ENTER SITE IDENTIFICATION NUMBER: 
SITE NUMBER = X)(X 

* site identification number that will be printed on the chai. and may be used for subsequent 
"on of the chart record Use the GS designation for the statkm For example, If the station is 

b 0 3 .  enter 003 

10 0 SELECT AUTO PURGE FREQUENCY 
1. OFF 2.5 3. 10 4. 15 5 30 6.60 

The units are in minutes Enter 'OFF for stations operated by batteries and '60" for stations powered from 
an AC source 

11 0 ADJUST LEVEL: UP/DOWN OR VALUE 
ENTER PRESENT LEVEL&XX.XXX FT 

Measure the actual water level In the channel using a staff gage and enter the value, then press 'ENTER' 

12 0 SELECT RESET FLOW TOTALIZER: 
1.YES 2. NO 

Select 'NO", then press 'ENTER' 

14 
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13 0 REPORT GENERATION 
1. ON 2. OFF 3. PRINT 

Select 'PRINT for a report printout, then press "ENTER' 

13 1 CLEAR REPORT DATA AFTER PRINT: 
1. YES 2. NO 

If YES' is selected, the minimum level, maximum level, minimum flow, maximum flow, average flow, and 
7' 2 volume for the period will be cleared and the next report wYI cover the period from the present to the 
next regularty scheduled report time 

13 2 REPORT INTERVAL TO BE IN. 
1.HOURS 2.DAYS 3. MONTHS 

Select WOURS', then press 'ENTER" 

13 3 ENTER INTERVAL IN HOURS: 
XXXX HOURS 

Enter '24', then press 'ENTER' 

13 4 ENTER THE INTERVAL START TIME: 
YR:YYYY MONTH* MM DAYDD HR:HH MIN: MM 

* cgrrent year, month, day Enter 'ooO0" for hour and '0' for minute, then press 'ENTER' 

14 0 ENABLE PROGRAM LOCK? 
1. YES 2. NO 

The programmed parameters can still be viewed, but not altered, when the 'LOCK' is enabled (the unlock 
code number for the flow meter is the model number, 3220 or 3230) If the 'LOCK is enabled, the letter 
'L' will appear at the right side of the dlsplay when the flow meter is operating in the normal mode 
(displaying level or flowrate) If the user enters the program to make changes, the display MI ask for the 
password (3220 or 3230) After the changes have been Installed and the user extts the program, the 
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program will lock and the 'L" will reappear on the display after about 30 seconds The 'L" wdl stay off only 
if 'NO" is chosen in step 14 0 

6.2.2 Opomtion of the BUBBLE RATE ADJUST VALVE (Model 3230 Only) 

This valve, located on the right side of the flow meter's case, Is a 'needle' type vdve that 
controls the rate at which compressed air is bled from the reservoir into the bubble tube and 
the rate at which the bubbles are released into the flow stream To operate the BUBBLE RATE 
ADJUST VALVE 

1. Turn the valve knob counterclockwise to incroaso tho bubblo rate. 

2. Turn the knob clockwise until it stops completely to shut off the air supply to the 
bubble line. * 3. Set tho bubble rate at approximately one (1) bubble por second. For relathrely dean 
flow streams, a bubble rate done (1) bubble per second WHI provde the required senslthrity 
while at the same time minimizing p e r  consumption 

4. Set the bubble rate at approximately two (2) bubbles por mcond for flow rtnrms with 
suspended solids (e.g., domestic n w  sewage or atroams with a high gremo content). 
A bubble rate of two (2) bubbles per second wUI aid in preventing dogging d the bubble 
line at the expense of higher power consumption 

NOTE 
Do not use anything but dngm to tighten tho BUBBLE RATE ADJUSTVALVE. Tho noodle 
and tho mat inside the valvo are vory small and m y  bo drmrgod or broken H tools or 
excessive forco aro used to force the valva when clorlng It. Onco tho vrlw h prolmly 
sot, do not use o x ~ l v e  force to tighten the hac s m w  thot locks tho rdjudmont knob 
or oither the wrench or hex screw may bo stripped. 
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6.3 MAINTENANCE OF AUTOMATIC SAMPLERS 

This section contains procedures for routine, quarterly maintenance of automatic sampling 
equipment in use at the stream gaging and sampling stations Information that addresses 
nonroutine maintenance such as equipment failure or breakage, or other maintenance issues not 
covered in this section, can be found in the instruction manuals referenced in Section 3 0 of this 
Operations Procedure 

6.3.1 Clmning tho SImpler 

NOTE 
Qu8rtorly cleming of the rutom8tlc rrmplm Is an ossentbl p8ft of routin0 m8Int~~nCO. 
Exterior surfaces of rutom8tk wmplm should bo Wipod down awry two (2) wooks rnd 
more frquently as nwded to keep thorn troo of dud and dobris. Primrry 
flowmeasurement devicor (flumes and web) should bo Inspwted u c h  Umo a slto is 
visltod, and rny debris that is present should bo nmovd. 

To dean the sampler 

1. Clean the top cover and sample bottle base. Use a dilute solution d nonphosphate 
detergent and a soft doth or sponge 

2. Clean the center section. The center section can be deaned in a similar manner provided 
that a power source is connected to the 12 volt o/) direct current (DC) connector and the 
flow meter connector is tightly capped 

3. Clmn tho wmple bottles thoroughly aftw mch uso. These bottles should be deaned 
according to procedures detailed in the Operations Procedures Manual 
5-21OOO-OPS-SW 10 Event-Related Surface-Water Sampling (EG&G, 1991 b) 

NOTE 
P c m :  tubing and suction line Will not requiro clmnlng boc8uso of tho automatic purgo 
capability of tho automatic samplers that will condiUon tho tubing prior to tho colkction 
of u c h  wmple. Watw or cleaning solution can bo pumpod through tho tuMng to ckrr 
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an obstruction or ckrn the tubing In a speclal case. If a cleaning solution is used, the 
tubing mud be rinsed thoroughly before the next sampling event. If the sampling mw 
has any reason to believe that either the sample tubing or the pump tubing has become 
contaminated, the tubing should be replaced 

Other information concerning the cleaning of automatic samplers and related equipment can 
be found in Operations Procedure 5-212OOO-OPS-FO 03 - General Equipment Decontamination 
(EG&G, 1991~) 

6.3.2 Replacement of the Pump Tubing 

NOTE 
The constant mechanical strain placed on the tubing by the action of the perist8ltlc pump, 
as well as chewing by small m8mmals such as mice, will eventually cause the tubing to 
kil. The pump tubing should bo inspected pwWicrlly for wo8r Inside the pump by 
removing the c o w .  The tubing should bo inspoctod for cncks where the pump roller 
compresses the tubing. The tubing life configure option nports the numbor of pump 
counts elapsed during the life of the pump tuk. 

Removing the Pump Tubing - The following steps ShOuM be followed to remove the pump 
tubing 

1. 

2. 

3. 

4. 

Disconnect power from the unU. 

Separate the center wction from the rest of the sampler. Turn center section over to 
access the distributor assembly (This step is not necessary on the Ism Model 3700R 
sampler because the distributor assembly can be accessed by opening the door to the 
refrigerator compartment ) 

Unscrew the distributor arm retaining nut. Pull arm off of distributor shaft Do not 
manually rotate the distributor arm/shaft 

Pull the pump tubing out of the dimbutor arm and coil spring assembly. (Isco Model 
3700R samplers are not equipped with a coil spring assembly ) 
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5. 

6. 

7. 

6. 

9. 

Pull tho tubing out of tho pump tubing port in the center section 

Romovo the outer case of tho liquid dotoctor. This is done by loosening the two 
captivated thumbscrews that fasten the case to the liquid detector housing Next, pull the 
tubing away from the detector 

Remove the outer pump cover. This is done by loosening the four captivated 
thumbscrews that fasten the pump cover to the pump housing This will expose the pump 
tubing 

Extract the tubing from the pump. The pump rollers can be rotated manually to facilitate 
the removal of the tubing When the tubing has been removed, thoroughly dean the 
Interior of the pump casing 

Remove the suction line, H attached. Loosen the clamp whkh secures the line to the 
pump tubing and pull suction line out d pump tubing 

Installing a New Pump lube - The following steps should be followed to replace the pump 
tubing 

1. 

2. 

3. 

4. 

Uno up bbck bands on tho now pump tubing. These bands are used to correctly locate 
the tubing in the detector and pump Correct placement is critical to prolonging the llfe of 
the pump tubing and to assuring efficient operation and accurate sample volumes 

Facing the liquid detector, place the inner edge of the end band against the upper left Inlet 
of the liquid detector Place the inner band at the lawer outlet of the liquid detector 

Slip tho pump tubing undof the pump rdlors. Tubing should be situated so that the 
pump tubing does not interfere with the Installation of the outer pump cover 

Repbco the pump cover and tlghten the four thumbscrew. 

Check the position of the bbck marker bands. Adjust the tubing lf the position of the 
bands indicate that the tubing has slipped 
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5. 

6. 

7. 

8. 

a. 

Ropkce the outu cover of the IiquM dotoctor. Secure the cover in place by tightening 
the two thumbscrews 

Food tho tubing through the pump tubing port in the centor soction. 

Fwd tho tubing through the coil spring (Isco Modd 3700 only) rnd distributor rrm. 
The end of the tubing should be installed flush to the lip protruding 1/16 Inch from end of 
the distributorarm 

Roinstall the dhtributor arm. Align the disMbutor arm on the distributor shaft and screw 
in the retaining nut Make sure the retaining nut is tight 

Inspect the length of exposod tubing undu tho contu soctlon. There should be no 
excessive dack in this tubing, it should dope continuowly downward from the bottom of 
the center sBct/on to the point where It enters the distributor arm This prevents low spots 
in the tubing where liquid could pool and prevent complete drainage Slack can be 
adjusted by pulling the tubing out of the pump tubing port 

10. Roinrtrll tho suction line. 

11. Reset the pump tubing count to zoro. This is done through the TuMng ufe configure 
option (consult the instruction manual referenced in Section 3 0) 

6.3.3 Changing the Internal Desiccant 

NOTE 
A humidity indicator, labeled “INTERNAL CASE HUMIDITY,’ h locatod In tho lowor left 
comer of the control panel. It IndiCrtos tho amount of md8turo pr080nt imido tho control 
box. The papor indicator is bluo in a dry m e .  If mobturo rccu11)ul8t08 InMo the control 
box, the numbered arms on tho indicator will turn light pink or whit.. Tho indicator has 
thrm sections numberod 20,30, and 40, indicating tho porwnt humidity In tho control box. 
If the indicator section mrrkod 30 turns whit0 or pink, tho desiccant inside must bo 
nnewod or repbcod. 
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To change the internal desiccant 

1. 

2. 

3. 

4. 

6. 

6. 

Unrcrew the screw located around tho outer rim of the control box b o d ,  and lift tho 
bozo1 and cover off the control box. 

Roplace or renew the three bags of desiccrnt The desiccant bags can be renewed by 
placing them in an oven at 250°F for 16 hours 

Inspect the control box tor haks while it h open. If a leak is found, it can be repaired 
by followlng procedures detalled in the lsco Model 3700 Pottable Sampler Instruction 
Manual, (lsco, Inc ,199Od, Sec 6 5 and 6 7), or by returning the Consrd box to the factory 

Coat tho cover gasket with I; thin film of dlicono grease. 

Rosml tho control box. 

Tighten the screws that fasten the control box covor using an evon crosr-torquing 
prttm* 

63.4 Charging the Nlcad a d  Load-Acid Battery Packs 

The lsco Model 3700 and Model 37WR samplers may be supplied with nickelcadmium (nicad) 
and lead-acid battery packs as primary power supplies for sampling and gaging stations without 
an AC power source, or as secondary 'backup' supplies in case d AC power failure 

NOTE 
Both the lsco Modo1 3700 and the Modo1 3700R samplm can bo powrod from an lsco 
AC Power Pack, from an lsco Nicad Battery Pack, or from an oxternall2 V DC Load-Acid 
battery. Tho power pack may also bo u8od to chrrgo tho brttario8. 

The following sections describe the use and changing of the nicad and leadacid batteries 
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6.3.4.1 Charging 

CAUTION - CHARGING 
Tho nicad battery pack should only be chargod with an Isco Power Pack, Battery 
Charger, or Five Station Battery Chargor. All will wpply the proper DC chrrglng 
current to the battery when they aro connected to an AC pow 8 0 ~ ~ 0 .  Charger, 
designed for lud-rcid batteries, such as automotive or gelled-olecbolyte types, are 
not satisfactory because their open-circuit voltage is genemlly not high enough to fully 
charge a nicad battery; consquently they are not recommonded. 

The Iead-rcid batteries should be charged with an Isco AC Power Pack. The AC 
Power Pack will supply a rogulrted DC charging current to the lud-rcid battery when 
connoctod to an appropriate AC line source. Th. charge level of tho krdJcid battery 
can be determined by measuring the output voltrge. A chart 1s provided on the side 
of the battery th8t lists the level of charge and timo mquimd to recharge for vrrious 
output voltages 

CAUTION - OVERCHARGING 
Overcharging the battery c a u ~ s  R to ov(wtHI1, gradually breaking down separator 
material inside tho battery. Repeated owcharging will roduce the uurbk lilo of the 
battery and should be 8vddOd. If l IWO Power Pack 18 USd ,  th. b8ttW N Y  be 
OVWChrrged OCcrSiOMllY with little I O U  Of CrpaClty. 

To charge a battery 

1. Connect the plug on the battery cable to tho mating roceptrcle on the pow prck 
or to the connector on the battetry charger. 

See Attachment 12 for more information regarding charging nicad and lead-acid packs 
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6.3.4.2 Fuse Replacement 

If the internal fuse link IS blown, the battery fuse will have to be replaced by performing the 
following 

1. Remove the four screws holding the battery cover 

2. Remove the cover This will expose the blown fuse link and battery wires The fuse 
is a two-inch length of #22 AWG copper wire, this wire is available from lsco 

3. Cut away the ends of the blown fuse win. 

4. Solder in a new link where the old wiro was attached. 

1. Insulate with tape or shrink tubing. 

6. Replace the cover. Be careful to place the cord strain relief ferrule just inskle the 
case so that the cord may not be accidentally pulled out 

6.4 MAINTENANCE OF FLOW METERS 

This part of the Operations Procedure provides detailed Instructions on the care and routine 
maintenance necessary to keep the flow meter in top operating condltion 

NOTE 
Primary flow-measurement devices (flumes and weirs), channels, and culvetts rhould bo 
inspected each time a site is visited and any debris that is present should be removd. 

6.4.1 Care of the FlowMetw Caw 

If the lid is tightly latched and the Military Standard (M/S) connectors on the side of the case 
are tightly capped, the case may be cleaned by performing the following 
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1. Spray the case with a hose or wash it with soapy -tu. 

NOTE 
Do nut use a hose with a nozzle or a high pressure hose-and-wand such as Is found at car 
washes. Do nor immerse the flow meter in a tank of water to wash it. While dosigned to 
withstand accidental submersion in water, should that occur, the flow meter is not 
intended for routine submersion. 

6.4.1.1 Care of the Caw Seal 

The case seal should be inspected and deaned when necessary by performing the 
following 

1. Inspect the ridge that extends around tho edge of tho back half of the flow metor 
cabinet. This ridge forms a seal with the groove in the cabinet door and should be free 
of dirt, sand, etc 

2. Wipe the above described ridge carefully with a damp cloth H it bn't clean. 

3. Clean the rubber gasket in the lid It may be dead with a small brush and a damp 
doth 

NOTE 
If any of thew cleaning procoduns are porformed whik the case Is open, k careful 
not to allow any dirt or debris to fall insido tho flow-mater case. It is bmt to work on 
the flow meter wfth the case standing upright. If the mal8 m not pfoporly mrlntrind, 
they may leak, musing damage and oventml failure of tho component8 Inside 

6.4.1.2 Preventing Moisture Damage 

To prevent moisture damage to internal components, the following steps must be observed 

1. Tightly latch the lid at all times Open the case lid only when It is necessary to 
access the front panel to change the program or change the paper roll 
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2. Jnspect weekly and rochrrge the desiccant canister as n.ceurry 

3. Koep tho oxternal connocton clern by kooping tho mrting connocton of tho 
protectivo caps tlghtly screwod down. 

4. Under severe operating conditions, spray the ttKaads of the connecton with a 
cleaner/iubricant (such as JIFm mnuhcturod by GC Electronics or WD-40m 
manufactured by tho wD90 Company) to pvont corrosion. Be careful not to 
spray any of the conducttve terminals (pins or jacks) inside the connectors, residue 
from the sprays could cause intermittent or failed contacts 

NOTE 
Do not routinely operate tho flow motw with the cam open. Doing 80 Will oxpou the 
lntomal components to dH and mohluro, it will also caum tho dosiccant canidu 
inside the case to be prematurely spent. 

6.4.2 Reactivation of the Desiccant 

NOTE 
Both Isco flow-meter models are equipped with a reusable desiccant canhtor attrchod by 
two thumbscrews to the insido of tho flow meter's lid and two tububr ddcwnt  cartridges 
mounted on the right side of the case next to tho connecton. Tho crnistor contains silica 
gel that adsorbs moisture tnppod insldo tho flow motor's cam whon it is cloud, kooplng 
tho inside of tho caw complotoly dry during shipmont, stomgo, and um. If tho cam is left 
open, the desiccant will adsorb moiluro from tho surrounding a&. Evonturlly, its 
adsorption capacity will bo nrchod, and it Will no longor bo ab10 to Woct tho I n t o r ~ l  
components of the flow meter 

6.4.2.1 Checking and Regenerating tho Intom81 Cam Dniccrnt 

I. Inspect the desiccant canister oach time the caw is opened. The desiccant 
canister has a window on its side that looks blue when the desiccant is in good 
condition As the desiccant adsorbs moisture, the window will turn pink When the 
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window is pink, the desiccant needs to be regenerated or replaced with the spare 
canister provided in the flow meter's accessory package 

2. 

3. 

4. 

1. 

Remove the canister from the flow meter by tint loosening the two thumbscrew8 
which hold the canisters mounting bracket down 

Remove the canister from the mounting bracket. 

Heat the canister in a vented oven at 300OF (150'C) for about three hours or until 
the blue color returns. Do not use a microwave oven 

Reinstall the canister in the flow meter after cooling. Make sure the window on the 
side of the canister remains visible 

6.4.2.2 Regenerating the External Desiccant Cartridges 

NOTE 
The external de8iCcant cartridges may be inspected at tJw same time as the internal 
desiccant canister, or whwver the flow meter's battery is chmnged. As long as the 
color is blue the desiccant is 'safe' and need not be regenerated. The cartridges will 
first begin to turn pink at one end of the plastic tubing as mtw is rd8orbed As time 
pmses, the pink color will rprud through the rost of the desiccant until eventually, 
the cartridges will become pink throughout their length. Boton dthw cartridge has 
changed color completely, the desiccant should k ngenmted. 

To regenerate either or both cartndges 

1. Snap the cartridges out of the brackets which hold them rtt8chd to the flow 
meter's case, one at a time. 

2. Gently detach the silicone tubing from the top of each Crrtrklge. 

3. Pull one of the end caps off the cartridge. 
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a 

4. 

5. 

6. 

7. 

8 

a4.3 

Pour the spent desiccant into a small metal pan or some othor containor. 

Refill tho cartridge with the extn desiccant provided. 

Repkce the end caps. Note the cotton Rlters in the end caps These are to prevent 
small pieces of the desiccant material falling out of the cartridge These filters should 
be replaced periodically using ordlnary surgical cotton balls 

Regenerate spent desiccant by pkcing the particlea in a rhrllow kyw In tho 
bottom of a small metal pan 

Heat at 400'F (200' to 225%) in a ckrn atmosphere for ono to two hours, 01 until 
the blue color returns. 

Bubble Uno MllntOMnC0 (Model 3230 Only) 

The bubble line on the lsco Model 3230 should be periodically inspected to make sure that is 
not kinked, frayed, cut, Wed, or othetwise damaged If the bubble line b found to be 
damaged, it should be replaced A leaky or obstructed line may cause erroneous level readings 
and/or decreased battery life as a result of the pump having to run more frequently If it 
becomes necessary to replace the bubble line, a new bubble line may be installed 

The outlet of the bubble line should be inspected periodically to ensure that it has not become 
7 ,-*rutted due to accumulation of foreign material or organic growth If the line Is found to be 
obstructed, it should be cleaned or the tip may simply be cut off if dogging of the outlet of 
the bubble line proves to be a continuing problem, It may be desirable to use a bubble line with 
a larger Inside diameter However, it is usually preferable to Increase the frequency of the 
automatic purge operation (see the following note) to Increasing the sire of the bubble line 
Consult the factory for specific recommendations regarding the size d the line, special 
connectors required, etc 

NOTE 
The Isco Model 3230 is quipped with an automatic pwgo feature to ckrr the bubble line 
with a dlscharge of air from the pump periodically. This may bo uwful as an aM in 
koeplng the outlet of the bubble line dun. The program step SELECT PURGE INTERVAL 

27 

I 



OPERATION AND MAINTENANCE OF STREAMIOAGING AND SAMPLING STATIONS 

' a EG6GROCKYFLAlSPLANT Manurl: 5-21000-OPS 
EMD OPERATING PROCEDURES Procedure No.: SW.11, Rev. 1 

c.t.9ory 3 Organhation* EMD 

MANUAL Page. 28 of 60 
I Effective Date: Jlnurry 13, 1992 

a 

allom the user to establish the interval betwoon purge cycles, which nngm from five 
minutes to one hour. The purge button on the flow meter's front panel keypad also allows 
the user to purge the bubble line at any time by pressing the button, thus not having to 
wait until the next programmed purge cycle occurs to purge the line. Opention of the 
purge can readily be identMed by the sound of the pump running lnsido the flow meter. 
The pump will continue to run for as long as the button b prossod, and for a few uconds 
after the button k released. 

6.4.4 MaintoMnCO of the Intom81 Plotter 

The internal plotter wlll be used w l e r  normal RFP operations and requires little periodic 
maintenance beyond changing the paper roll and changing the ink ribbon 

6.4.4.1 Changlng the Paper Roll 

NOTE 
Refer to the IllWtntiOn inside the front of the crblnot on tho lrco Modd 3220 and 
Model 3230. Tho roll of paper should bo changod when it runs out, as the I n t w ~ l  
ploltw will shut down when thm is no papor in it. T(N ond of the roll k n u r  when 
a l inch plnk brnd appears on the left 8klo of the chrh 

To change the rdi of paper 

1 Locate the handle on the left sklo of tho takwp roll. 

2. Pull gently, but firmly, rtnlght out on thh hrndb until tho tak+up r d l a ~ ~ ~ m b l y  
comes off of the intemrl plotter moch8nbm. 

3. Remove the roll from the take-up spool by holding tho bndb and go8r of the 
take-up spod in the left hand while pulling tho paper roll off tho rpod with the 
*ht hand 

4. Remow the f e d  spool by pulling gently on tho handk protnrdhg from the rlght 
side of the internal plotter arumbly. 
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5. Remove the spent roll from the spool by holding the handle in the rlgM hand 8nd 
pulling the roll from the spool with tho loft hand. 

After the spent roll has been removed: 

1. SIlde the new roll onto tho toed spool 80 that It unrolls from tho back M o ,  kcing 
rmy.  Do this by lining up the slots in the cardboard tube with the raised guides on 
the feed spool 

2. Pod tho papor back gently 80 that It Will unroll freely. 

3. Using 8 knife 01 scissors, cut the end off tho roll if I Is tom; then fold it o w  on 
itself so that the end is str8igM 8nd 8 little stiffer than 8 cringlo thickness of paper 
would be. 

4. Unroll 8 few inchos of tho paper and set the roll on the top of tho flow motr’s 
cabinet 

S. Feed the paper down the back of tho internal plotter with finger8 to where il 
touch- the rollu Make sure the paper gets past the lever for the paper sensing 
switch 

6. Press the CHART ADVANCE koy and hold It down until tho ppor is fod through 
the intorn81 plottr mechanism. 

6.4.4.3 Re-thrmding tho Papor 

When the new paper has come through the internal plotter 

1. Reinserl the feed spool with the new roll on It into the intern81 plottu rssembly. 

2. Run 8 few inches through the intorn81 plotter, using the CHART ADVANCE key. 
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3. Unfold tho ond that m s  folded o w  on the take-up 8plndle. 

4. With 8 small piece of tape, tape the ond of tho new papw to tho crrdborrd tube 
from the old roll 

S. Roll some of the paper onto the spool so th8t it will wind clockwlae, facing 8w8y 

6. R+In8e1t the tako-up roll into tho top of the Internal plottor. Be careful to push it 
all the way back in, so that the take-up gear on the end of the spool assembly will 
re-enoage 

7. When the tako-up spool Is back in plrco, again push tho CHART ADVANCE koy; 
this will remow any slack In the papor. 

6.4.4.4 Ink Ribbon Replacement 

It ir difficuit to prdict how long m Ink ribbon will Ira, as the frequency of use of the 
NOTE 

IntOm8l NOttW 8nd nport genemtor will Vrq  h m  on0 irUtrlhtiOn to 8nothW. 
Howew, 8ftW loll9 PWkd Of O-tiOn 8 d  WhOn th0 ChmCtWS pt’bltd On tho C h W  
start to h o m o  faint, the ink ribbon should bo nplrced. wh.cmm podbh, Ink 
ribbon nplrcommnt should be performed 8t tho m m  Umo tho roll of plpw b 
mplrced, 88 it ir e8rier to repbce the Ink ribbon when the roll of paper h out of the 
way. Refor to the illustration insMo the front of tho crMnrt on the Isco Modd 3220 
8 d  Model 3230 

To replace the ink ribbon 

1. Turn the unit off. 

2. If thore is still papor in the unit, removo tho tako-up spool 8nd unroll onough papor 
to get it out of the w~ry 80 thrt tb tM, Ink ribbon 8podr cm k ckrrly SOOn. 

Each spod has a ribbondetecting lever pressing against the ink rlbbon Note the 
direction In which the ink ribbon comes off the left spool and how it goes back onto the 
riaht sped 
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3. 

4. 

5. 

6. 

7. 

a. 

9. 

Grasp ono of tho spools and rotato It slbhtty, loouning tho ink ribbon. 

Llft gontly until tho spool comos free from its shaft. Do tho same thing with the 
othu spool. 

Un tho chafl and take-up spool out of the way. 

Romovo tho ink ribbon kom around tho ptintr mochmiun, noting how It is 
threadod through. 

Pbco the new ink ribbon around tho printor mochanism. 

-to the thrw small pins on u c h  spool of tho ink ribbon. 

Turn the spools so tho pins frco the gears on tho two ribbon shafts. 

10. Repbco tho two spools on their rospoctivo 8haft8, pushing tho dotoctor kvlm out 
of the way so that spools will udly rwngage their gears. 

11. Gently rotate each spool to tighten the ink ribbon. 

12. Roimtrll the papor take-up roll if nocourry. The procedure outlined above will also 
be foliowed if the roll of paper is being repiaced 

(1.4.5 Charging the Nicad Battory P8ck 

NOTE 
The Isco Model 3220 and Model 3230 Flow Motors may bo poworad from an Ism samplu, 
from an Isco AC POW Pack, from an lsco Nkad Battory Pack, or from an oxtomai 12 VDC 
battory that m8y bo nchargod by an ordinary automotivv battory cha~gr or by rolrr 
panols. The powor pack may also be u u d  to charge the brttuy. 

The following sections describe the use and charging of the nicad battery and nicad fuse 
replacement 
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6.4.5.1 Charging 

CAUTION - CHARGING 
The nicad battery pack should only be charged with an Isco Power Pack, Battery 
Charger, or Five Strtlon Battefy Charger. All will supply the proper DC charging 
current to the battery when they are connected to an AC source. Chargers designed 
for Iead-acid batteries, such 18 automotive or gelkd-ektrolyte types, are not 
aatiskctory because their open-circuit vdtrge h genmlly not huh onough to fully 
charge 8 nicad battery, consequently they are not mcommonded 

CAUTION - OVERCHARGiNG 
Overcharging the battery causos it to overhmt, gndurlly aVrking dorm the sopator 
matorial Inside the battery. Repeated overcharging will reduce tho uwrbk life of the 
battery, and should be avoided. If an ISCO P O W  Pack IS U r n ,  the brttery be 
overcharged 0ccrJonrlly with little lou d capacity. 

To charge a battery 

1. Connect the plug on the battery cable to the mating receptacle on the power pack 
or to the connector on the battety ch8rger. 

2. Plug the Isco Power Pack or Isco Five Station Battery Charger Into m y  standard 
110-V grounded mll outlet 

See Attachment 12 for more Information regarding the charging nicad and lead-ackl packs 

6.4.5.2 Fuse Replacement 

If the internal fuse link is Mown, the battery fuse wHI have to be replaced by performing the 
fdlowing 

1. Remove the four rcnm holding the brttery cover. 
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2. Remove the cover This will expose will the Mown fuse link and battery wires The 
fuse Is a 2-inch length of R22 AWG copper wire, this wire is avaUaMe from lsco 

4. Solder in I new link where the old win was rtt8ch.d. 

5. Inrulrte Ww tap0 OT 8Mnk tubing. 

6. Roplrce the cover Be careful to place the cord strain relief femde just inside the 
case so that the cord may not be acddentally pulled out 

6.5 FLOWNK SOFTWARE DATA TRANSFER 

e 

NOTE 
A laptop computer with Isco FLOWNK sofhmm is mquired for tho ntrkvrl of d8t8 other th8n 
the printed d8t8 produced from the intemrl printer/plotter. D8ta mu8t be colhckd pedodically 

replaces the old- entries 
to 8Wkl IOSing data. if 8 memory WrthiOn i8 filled, dlect8d d8ta h W88d 88 n W  d8t8 

This section only considers data retrieval when a laptop computer is used at each flow-meter site 
and the flow meter is connected to the laptop with a serial cable The computer retrieves the data 
from the flow meter's memory and transfers it to the hard drive The flow meter should be 
partitioned for flow and sampling data prior to data collection For more information on partitioning 
and the use of FLOWUNK software, consult the FLOWNK lnstructbn Manual (Isco, Inc ,199le) 

To transfer collected flow data from lsco Model 3220 and Model 3230 flow meters to a laptop 
computer 

1. Attach the &pin connector ond of the flow meter intemgatar cable to the flow meter'8 
lntm~~ogrtor connector. 

2. Attach the 4pin connector end of tho flow metw Interrogator crbk to the mating &pin 
connector end of the serial port cable. Tighten the connector bushing becurely 

33 



I OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS 

Mlnwl: S-210009PS 
EMD OPERATING PROCEDURES Procedure No.: SW.ll,Rev 1 
MANUAL Page: 34 of 60 

Effective Date: January 13, 1992 
-trgory 3 Organization: EMD 

3. Attach the rectangular connector end of the serial port cable to the lrptop computer's 
Wrirl port. The serial port may have a 9 or 25 pin connector, depending on the computer 

4. Turn the hptop computer on. 

5. Type FLOWMENU at the computer prompt. This WHI display the Main menu 

6. Select LAPCOMM from the Main menu with the arrow keys and pmr ENTER. This will 
display the Lapcomm Base menu 

7. Select CONNECT with the mow keys and pmr Mu. This will display the Connect menu 

8. Select INTERROGATE with the arrow keys and pros8 entw. This will display the Interrogate 
menu 

0 
9. Select ALL with the arrow keys Worn the Intemg8te m u  a d  pros8 entw. All partitions 

(flow meter and sampler) will be interrogated 

10. Wait for the interrogation to be completed This usually takes 3 to 5 minutes depending on 
the amount of data to be retrieved Computer will inform the user when this is completed 

11. Select QUIT from the menu with the arrow keys and pmr ENTER. 

12. Repeat step 11  until out of FLOWUNK. 

13. Turn the computer off. 

14. Remove the cables linking the computer with the flow meter. 

6.6 DOCUMENTATION 

NOTE 
The flow meter's Internal Plotter provides a "hard copy" of total flow, level, 01 Ilow-nte 
variation over time and provkies sampling information and a printout of tho soloctlons 
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programmed into the flow meter's memory. The plotter also generates report%. All chart 
mrrkings and chamctcm are genmted by the internal plotter on a cbrt of phin whit0 ppw. 
See Attachment 13 for an example report printed by the isco Model 3230 or Model 3230 flow Meter 

Field crews should record summary information of daily activities in the Field ActMty DaUy Log The 
Field ActMty Daily Log narrative should create a chronological record of the sampling crew's 
activities, including the date and time each site is visited Descriptions of the sampling and stream 
gaging activities at each station, problems encountered, deviations from this Operations Procedure, 
and the number of Field Activity DaUy Log sheets used to record sampling and stream gaging crew 
activities for a given day will also be included Other Wormation concerning documentation of field 
activities can be found in 5-21OOO-opSSW 10 - Event-RWed Surfacewater Sampling (EG&G, 
1991 b) and 5-21OOO-OPS-FO 02 - Field Document Control (EG&G, 199lc) 

7.0 DISPOSITION 

'ilentication of the comple4mn of this procedure is documented by signing the last page of the field e rally log entry for each day 
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ATTACHMENT 1 AUTOMATIC SAMPLER DESCRIPTION 

The automatic sampling equipment that wiii be used in the event-related surface-water monitoring program 
will consist of the lsco Model 3700R Refrigerated Sampler and the isco Model 3700 Portable Sampler 
Details of this program are presented in the document referenced in Section 3 0  of this Operations 
Procedure These samplers are both versatile programmable samplers that can be used in conjunction with 
fln Teasuring devkes Both samplers can be operated in either sequential or composite mode and can 

grogrammed to sample at intends based on either flaw increments or time increments Both devices 
I Q also capable of multiplex sampling Multiplexing places more than one sample in a bottle for different 

ampling events or places a sample in several bottles for the same sampling went 

Both the isco Model 37WR Refrigerated Sampler and the lsco Model 3700 Portable Sampler consist of three 
units the top mer ,  the center section, and the base section The removable CQVBI protects the control box 
mounted on the center section The center sectbn Indudes the control box, liquid detector, pump, and 
distribution system The sample base on both models houses the sequential or composite bottles The 
Model 3700R base is a rectangular refrigerated una, and the base dthe Model 3700 is a cylindrical insulated 
compartment that can accommodate ice for sample cooling but that has no integral refrigeratkm system 

The controller on both samplers is housed in the watertight control box mounted on the top of the center 
section The controller runs the pump, moves the distributor arm, responds to the keypad, and presents 
information on the display The controller provides for manual control of the sampler 

The control panel on both samplers contains a 40-character alphanumeric LCD and a keypad and is located 
* -30 of the control box The 24-position keypad is used to enter program parameters and direct various 

L L i  1 ,  vnpling wiii be the predominant mode of sampling during the event-related surface-water 
monitoring program Sequential sampling will be performed to a lesser extent Most sampling performed 
as part of this program wiii be based on time increments rather than flow increments This document 
outlines procedures for composite and sequential sampling based on uniform time increments Information 
regarding other sampling modes or any other general information not covered in this Operatkms Procedure 
can be found in the instruction manuals for the automatic samplers (Isco, Inc ,199Oc. 199od) 
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AHACHMENT 2 AUTOMATIC SAMPLER OPERAllON 

The automatic samplers have three operating states the "standbf state in which the sampler is awaiting 
--'-d-tton, the 'run' state in which the sampler is running a sampling routine, and the 'interactive" state that 

L..? to program the sampler In most cases, the samplers will be in standby mode when the sampling 
r~ arrives at the site Crews will use the interactive state when preparing the sampler for the next went 

When the sampler is in the standby state it is awaning instructions From standby, one can start or resume 
a sampling program, access the program or configure sequences, take manual samples, and use the 
DISPLAY STATUS key to review program settings or the results of a sampling routine When a sampler is 
first turned on, it wll "wake up" in the standby state 

A sampler in standby uses a mrmber of displays to communicate its status Some of these displays are 
associated with the function of a specific key, other displays are used to note the user that a sampling 
program has been completed, was halted, or has encountered a problem The STANDBY display simply 
infonns the user that the sampler is in standby and gives the current time and date Keys that are operable 
at this point are ON/OFF, PUMP REVERSE, PUMP FORWARD, START SAMPLING, MANUAL SAMPLE, 
NEXT BOTTLE, DISPLAY STATUS, and ENTER/PROGRAM For information concerning the firndlon o f  each 
of these keys as well as other displays that may be encountered in standby mode, consult the lsco Model -- 

@ 
instruction Manual (isco, Inc .199od, Section 4 3) 

e In the run state is executing the sampling routine according to the settings that were entered in 
tne p ~ : 5 7) a d  configure sequences The samplers can be placed in the run state by pressing the START 
SAMFLI,V. J During the event-related surface-water monitoring program, the run state will be acthted 
by an enable signal from the accompanying flow-measurement device For information Concerning the 
various displays that may be encountered during the run state, consult the lsco Model 3700 Instruction 
Manual (Ism, Inc .1990d, Section 4 4) 

The interactive state allows a user to program the sampler The interactive state consists of two branches, 
the program sequence and the configure sequence The program sequence is used to define the sampling 
routine, it allows the user to enter the interval between samples, the number of samples to be placed in each 
bottle, the sample size, and the start time There are two programming modes, bask and extended The 
basic M d e  is used for conventional sampling routines and the extended mode allows the programming of 
more complex sampling routines such as nonuntform time lntemls The configure sequence allows the user 
to choose different setup options such as equipment specifications and basic or extended programming 
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Ob - -mons accessible through the confgure sequence allow the user to set the sampler's "real-time" 
, calibrate the sampler, and enable the password program protectlon or the master/slave operations 

1. 
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AITACHMENT 3 AUTOMATIC SAMPLER KEYPAD FUNCTIONS 

Conool Keys Control keys a l b w  you u) m the sampler on or off, stan or resume the cumnlly mtcrcd 

low 
popnm. md conlrol the m p l a  mraunlly 'Ibe funcnals of chc convd keys n hsled be- 

OWOFF - mq t h e O N # F k e y  vhen thenmpkr U Off WIII uvll the PmplUOn. W- 
uvaw the doplay rad pkcthc Pmpkrm the andby smte. Rasmg theONlDFF key 
(when the nmpla u on) n U  halt J1 rrnpling r u v l t y  md clar the w h y  

PUMP FORWARD - n l e  in the W b y  sotc, petlung the PUMP FORWARD key will 
thepunpto rn a n u t w a a t y  m the forward brecnon The pump will run un 

al the sn>Pkcy u pesscd 

PUMP REVERSE - While UI the strndby Uue. the PUMP REVERSE key will 
run rhe pump cmunuousiy u1 lcvwsc The pump will cmunw to operate unul Ihe 

STOP - The STOP key will stop the pump m y  m e  u u nmmg When the STOP key is 
pressed m the rn s w ,  l e  r w p h g  rouw will be hdled. the sampler will bc 
umrfcncd to Ihe standby uuc. md chc "PROGRAM HALTED" mewpe wll be 
&splay& M n g  the STOP key w h k  m the i n a u v e  rtlte will YCCS chc dis- 
play 5 lcfaulcc number 

START SAMPLING - when m the uuldby SUlC. p e p i n g  the START SAMWNG key 
will begm he sunpling program 

RESUME SAMPLING - When "PROGRAM HALTED" u Lsplnyed. pressing the 
RESUME SAMPLING key will cuc Ihc tunpla to cononuc wub the cumnl m p l c  
p g m n  vlchc pant ai which u was hlled 

MANUAL SAMPLE - R a r i n g  the MANUAL SAMPLE key will d l o w  you lo lake a 
nund  sample. The MANUAL SAMPLE key u a i d  in the Iundby sntc Ihc run 
swc. md When dlk.png the sampler 

NEXT BOTTLE - Resung he NDCT BoTttE key wll caw the dumburn to movc to 
the nexiboule If the d u m b  upositxmcdovaUe Ln boule, it will mow to 
bode ~ i u o n  I 

The four program keys arc used to toter proo~l scttmgs b h  keys funcuon is lined 
below 

DISPLAY STATUS - While the sampler u in l e  uuldby or run state. p e a i n g  the 
DISPLAY STATUS key will r l b w  you io v m  the pmgram serungs oc the tMlpllng 
W l U  

EXIT PROCRAM - Pressing the EXIT PROGRAM key while in lhc pmgram scqucnce will 
return the sampla to rundby Rerrw the EXIT PROGRAM key w h i k  in l e  run 
swc will halt Ihe -. the lly~poe "PROGRAM HALTED" will be displayed 

CLEAR ENTRY - When cnunng a n u m b ,  the CLEAR E M a Y  key an be used to rcwrn 

ENTERlPROGRAM - Resung l e  ENTERPROGRAM key, while in thc mndby wtc 
will uusc the sampler to enter the intCrrtlve state While at UI mpui display, pms 
ing the ENTERPROGRAM key will accept an enlaed due or a bhnking oplwm. Md 
dueci the m p k r  to procced to the nul uep Input &splays ue discussed in section 
4 2 2 1 2  

SIOPkeyuprrrred 

to Ihc a r g d  entry 
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4 SAMPLE EVERY 
Q HOURS, 1 MINUTES 

AlTACHMENT 4 AUTOMATIC SAMPLER TIME-PACED SEQUENTIAL SAMPLING 

Thu dlrplry rcqu~cr two enmes one for the houn one for l c  minuter Enter 
"0" Lorn Ihe houn 81 ZEIO h s  EMER/PRUJUIH IO accepc the numbcr 3" ud 

Step Dirpioy 
uo 

6 MULTIPLEX SAMPLES? 
[YES, WOl 

Procedure 

For the pllposes of this example lclcct "NO R u s  the E\TeR/PR00RAM key IO 
accept the m q  If you select YES m response IO lhu questton you would bc 

7 SAMPLE VOLUMES OF Enla "254 D sa he sample volume u 2SO ml Reu Ihc L\~'U~/I'ROORAM key IO 
aB@ ml EACH (10 - 990) 91 the envy 

40 

8 ENTER START TIME? &uure this SMlplIIlg IOUIUW dof~ l l ~ t  n q ~ i m  SPCCI~C SIUI time UIC thc MWW 

[YES, NOJ keys IO select NO Press the W ~ ~ U P M O O R A W  key IO accept &he amy If y w  sc 

PROGRAMMING SEQUENCE 
COMPLETE 

A h  3w message is displayed bnefly the m p l e r  uill aulomitically return IO 
thc sundby S W  

START SAMPLING 
BOTTLE 1 (1-24) 

I To lull thc sunpling routinc w i h  the first bottle r c e p  lhe blinking 1 by 
pcung thc ENTER/PROGRAM key If you WMI IO s l u i  the routine with rnochcr 
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AlTACHMENT 4 AUTOMATIC SAMPLER TIME-PACED SEQUENTIAL SAMPLING (CONT.) 

Run State Displays Comment 

BOTTLE 1 Tlur display appears as h e  sunpier counts down b e  time remaining u) the swt 
5 42 33 1 Wnc Thc fvrt line rcporu Ihc bonlo whch will reewe the next ample volume 

The wond be repom h e  s u n  tlme .L chc kft and the cunent urn on the nght 

When the atan ume amivu chc ampler will ulu the firat ample The ample 
went cycle botina wick r pre umpk purge Dvnng the purge the dirplry mdi 
CUQ thc boule number w h s h  will receive the umpk volume 

k wan u I& pump runa f o n v d  10 deliver the sample volume he message on 
Ik rrond lme appears Rur mQy(c 1enuuu lhtwgh h e  poal-ample purge 

Tlur draplay appears when the port ample purge from he pmvtour ample 
wmc is cnnpletd It indicatu h e  bottle number which ia (0 receive &e sunple 
u thc upconung sample event. ”be roeond line d u p l ~ y ~  the scheduled time for 
chc next event on the left Thc -I tune ia duplayd on Ihc nght 

I AT 5 44 

BOTTLE 1 13 

BOTTLE 1 
PUMPINQ 250 ml 

BOTILE 2 
AT 6 14 5 45 11 

14 

IS 1 
1 

The cycb of duplrys illuruued in rlep 12 h o u g h  13 ia rqeuod fw each bot 
tle mal the cunpling routine u done 

24 SAMPLES wh.n he routme IS complelcd his 

due 

e rppln It reponr the amma of h e  
4/21/90 1 louune (WONE ’) the mid n u m b e r z p k  evenu and the cunent Wne md l6 I D”b”:o 35 
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A": -HMENT I AUTOMATIC SAMPLER TIME-PACED COMPOSITE SAMPLING 

Step Display 
Yo 

Procedure 
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A'ITACHMENT 5 AUTOMATIC SAMPLER TIME-PACED COMPOSITE SAMPLING (CONT.) 

Step Dirple y 
No 
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A’ITACHMENT 5 AUTOMATIC SAMPLER TIME-PACED COMPOSITE SAMPLING (CONT.) 
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AHACHMENT 6 AUTOMATIC SAMPLER INTERACTIVE STATE STRUCTURE 

I I I 

PROGRAMMING SEWENCE 
COMPLETE 
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Programming 

Basic k Extmdwi 
Basic k Extended 
Basic k Extended 

Buic & Extended 

Configure Option Mode Function 
Set Clock 
Bottles and SVAI 
Suction Lme 

L~quid Detector 

Sets the sampler's red  ne clock 
Seu the number md nte of boulu used m the tub 
Sets the type of lme (vmyl or Teflon@). lure &meter (114 or 3/8 inch). 
md h e  length (3 to 99 ft) 
Enables/disables liquid detector, sets the number of MUC cycles (0 to 3). 
aublerldisables the sucmn held entry, and sets the number of sampling 

' 
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Basic & Extended 
Exlalded 

Basic & Extended 

Basic & Extended 

ATTACHMENT 7 AUTOMATIC SAMPLER CONFIGURE OPTION FUNCTIONS 

rn rmnutcs 
Enablesldisables the crtrbrsti~a squence 
Enables/disrbles Sampkng Stops md Resumes fuapf 

Sets the start m e  delay (from 0 to 9999 murum) If no slut tune is en- 
tered m the program sequence. the popam will slut rfta the sei mount 
of tune has rlrpsed after the START SAWLING key IS pressed or aftcr rhc 
sampler IS enabled 
Enables/disablu the muler/slrve umplurg mode Dlrecu the sampler to 
take a sample when durbld md/or enabled by a 4 u 1 d  Level Acruuor or 
lJEe device Allows you to retun the samplmg mtervd when the tampla 
u enabled 
Allows you to select one of four lypa of event marks 

D~splryr the pump lubmg life dormallon Resets the t u h g  lde count. 
Enables/disables tho password protecllon for mput dlrplrys 
Tests the RAM, ROM. pump, and dutnbutor Allows for re-uuudiution 
of  certun program urd configure setungs 

Event Mark 

Tublng Life 
Rogrm Lock 
Run Diagnostics 

Basic & Extended 

Basic & Extended 
Bruc & Extended 
Basic k Extended 

Purge Counts Basic k Extended AdJwU h e  number O f  P S m p k  Ud port-sample pup counts 

i 

Cakbrate Sampler 
Sampling 
S top/Resume 
Start Tunc Delay 

Enable Pm 
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, A'ITACHMENT 8 FLOW METER DESCRIPTION 

The flow metem used during the event-related surfacewater monitoring program will be the lsco Model 3220 
and Model 3230 openchannel flow meters (Isco, Inc ,199oa, 1sSOb) These two types of flow meters have 
identical capabilities but differ in the type of inchannel pressure Seruing device they utilize The Iscm Model 
-' 4 meter utYizes a submerged probe with an Internal pressure transducer This probe sensa hydrostatic 

,sure In the channel and produces an output signal that Is boosted by an In-line ampilfier that provides 
E, liseable signal to the flow meter The Ism Model 3230 meter utU&es a bubbler system that measures 
hydrostatic pressure by sensing the pressure required to force a bubble of air out of a tube located In the 
bottom of the flow channel A differential pressure transducer in the flow meter senses this plessure and 
converts it into an electrical slgnal that the meter uses to convert into water level 

I 
Both flow meters are used, whenever possible, in conjunction with a primary flowmeasurement device (weir 
or flume), otherwise an open channel is used where a stagedischarge reletionship (rating Cum) m y  be 
developed Both flow metera also provide standard or optional flow-miated outpur signds to be used for 

flow-proportional sampler pacing Refer to Isco, Inc ,198oa lmb, for definition 
Recording flow rate i n f m t b n  on an extemal printer/plotter or circular chart recorder 
Data transfer through a modem 
Contrd of a 4 - 20 milliampere (mA) device 
Data transfer by a laptop computer 

l 

Both models of flow meters contain mkroprocessor-contdled circuitry to make the CMputatiOnS necessary 
+t.Aate level and flowrates from the signals produced by their inldream level meawring device, store 

--I~-- ~mtructions from the user, and operate the display and the internal platter mechanism An 
I lc. I SD is provided with each unit both to show current totel flow, level, and flowrate infmtlon, 

and to prompt the user in programming the flow meter during initial set up or subsequent program changes 
An internal plotter provides a 'hard copf printout of the informetion computed by the flow m e r ,  plots level 
or flowrate, and generates reports Connectors for other equipment that may be used with the lsco Model 
3220 and Modd 3230 are provided on the rlght sMe of the each flow meter's case 
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AHACHMENT 9 SWITCH AND KEYPAD DESCRIPTION 

The operatlon and use of the switch and keypad are described in detail in the instruction manuals for the 
?-=' 3220 and Model 3230 flow meters (Isco, Inc , 1990aI1990b) and the following sections Access to 
w tch  and keypad is possible only when the door is opened The LCD and the internal plotter are visible 
. Jgh the window In the front door Of the cabinet 

ON/OFF Toggle Switch -Turning the ON/OFF switch to the 'ON' position turns on the flow meter Once 
powered, the flow meter will begin to display level, lormate, and total flow, and may be programmed If 
the flow meter is already operating and the ON/OFF switch is turned 'OF, the LCD wy1 go blank and the 
flow meter will stop accumulating data However, the program entries and the stored data WRI be retained 
In memory by a lithium battery Each time the flow meter is reprogrammed, the latest program will be 
retained in memory 

Keypad Layout 8 d  Function8 - The keypad is mounted in the lower dgM quarter of the flow meter front 
panel It is not visible when the cabinet door is dosed The keypad has 22 keys arranged in four vertical 
columns The function of each key is as follows 

e 
c- (ARROW LEFT) - This key is used in combination with the display to move to the left when selecting 
a menu option It is also used in the 'LEVEL ADJUST step of the program, It can be used in place of the 
number keys to decrease the level shown on the display 

- (ARROW RIGHT) - This key is used in combination with the display to m e  to the right when selecting 
a menu option and is used in the 'LEVEL ADJUST" step d the program, it can be used instead of the 
number keys to Increase the level shown on the display 

+/- (PLUS OR MINUS) - This key is used to enter an addition or subtraction sign when programming an 
equation Pressing this key when the flow meter is in the normal condition (Cnsplaylng level or flow) will 
provide the user with the status of the Sampler Enable feature and the tevisrOrr number d the installed 
software 

e 

PRINT PROGRAM - If the lsco Model 3230 and Model 3220 are in the mmal operathg state (plotting level 
or flow and accumulating data), pressing this key causes a 'hard copy" of the program Wl6dOns entered 

48 



OPERATION AND MAINTENANCE OF STREAM-GAGING AND SAMPLING STATIONS 

0 €GIG ROCKY FLATS PLANT M8nual: b210009PS 
EMD OPERATING PROCEDURES Pmcedun No.: SW.11, Rev. 1 
MANUAL P8gC 49 of 0 

Effective Date- January 13, 1992 
C-WY 3 Olglnization: EMD 

to be printed by the flow meter's internal plotter While printing, the flow meter will keep track of the total 
flow and time After printing the program selections the flow meter will go back to plotting flowrate or level 

CHART ADVANCE - Pressing this key will cause the internai plotter to advance the chart at the fastest 
speed The paper will advance as long as the key is pressed 

.(DECIMAL) - This key is used with the number keys when entedng numeric values into the program 

NUMBER KEYS - The number keys are us6d to enter numeric values Into the program They may also be 
used to make a selection from the menus displayed on the LCD 

ENTER PROGRAM STEP - When the flow meter is powered up, (that is, the power switch turned on) 
pressing this key will allow the user to enter the program to make c h a m  The user should be aware that 
the flow meter ahveys has a program in it and is a/weys in one of three states (1) the flaw meter is 'off," but 
with a program retained In memory, (2) the flow meter is 'on' and the program is running (displaying level, 
total flow, etc ), or (3) the flow meter is 'on' with the program running, but allawhrg changes to be entered 
Pressing 'ENTER PROGRAM STEP' puts the flow meter in the third condtion by allowing the user to enter 
the program It is also possible to view the program held in memory by pressing thls key The program 
step will be displayed and the selected entry will Rash Pressing this key after having made a SelectJon from 
¶he displayed menu will cause the value entered 01 the menu option displayed to be accepted into memory, 

8 '61 which the program will advance to the next step 

@ 

q ENTRY - This key provides the user with a way to return to a previous entry of a pmgram step 

GC PROGRAM STEP - Pressing this key followed by pressing the number key or keys corresponding 
to a particular program step will cause the flow meter to display that program step This allows the user 
to go directly to a specific program step When this key Is pressed, the following W appear on the top line 
of the display 'ENTER PROGRAM STEP NUMBER 1-12 ' The user then selects the number of the program 
step he/she wishes to view and presses the 'ENTER PROGRAM STEP key If a correct value is entered, 
that step will be displayed if an incorrect number is entered, the display will again show 'ENTER PROGRAM 
STEP NUMBER 1-12 ' 

EXIT PROGRAM - This key is used to put the flow meter back into the 'running" cdete after 'ENTER 
PROGRAM STEP has allowed the user to make changes to the program 'WIT PROORAM' is also used 
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to view stored data Note that in certain cases, if the user attempts to exlt after program changes have been 
made, a warning message will prompt the user either to continue with programming or exit and discard the 
changes The user cannot change selections for a program step without having gone through all the 
'substeps' for that particular program step (It is not necessary to change all the 'sub-steps', but the user 
shot Ir step through all of them before any changed seledions are entered into the program memory ) If 

I --am lock is enabled (step 12) the display MI request entry of the pass number (3230 or 3220) 
- &wing any changes to be entered into memory Program step number 12 JOWS the user to 

dtsaitJe this automatic lock feature, the lock must be disabled to enter any changes to the program 

PRINT REPORT - This key is used to print a flow data or level data report if the report gemration feature 
has been enabled Pressing the key provides the user with a report printed on the internal plotter The 
printed report will begin at the last start interval and end at the current time Pmdng tMs key will not affect 
the scheduled time interval that the report generator Is to collect data, it gives the user a report running from 
the last report irrterval start time to the tkne the user presses the key 

PURGE (Model 3230 only) - This key is used to purge the bubble line by actuating a solenoid valve that 
allows the full pressure of the air in the system to be discharged into the bubble line The pump wBI run at 
the same tlme The pump will contlnue to run for a short tlme after the key k r e k w d  
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ATTACHMENT 10 INTERNAL PLOTTER DESCRIPTION 

The internal plotter provides a ‘hard copy of level or total flow and flowrate information over time It also 
provides sampling information and a printout of the parameters programmed into the flow meter’s memory 
The internal plotter may be programmed to advance at speeds of 0 5 1 ’ 2 ,  or 4 inches per hour The chart 
is visible through the cabinet window when the door is dosed The plotter detects when it has run out of 

- ~ ‘ r  3rd w,ti snut off automatically This does not affect the operation d the flow meter measurements 
c ;dc :3 be made and data will continue to accumulate in the flow meter’s memoty However, the 

td m5er witl not be able to print 
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ATTACHMENT 11 PROGRAMMING OVERVIEW 

First, the uwr should remember that the flow meter always has a program in it, stored in memory, even if 
I c: the 'default" program installed at the factory Then, the user should recall that the program is 

1s 'running' (flow meter in normal operation accumulating and plotting data) even when allowing the 
-r to make changes in programming the isco Model 3230 and Model 3220, the user must first enter the 

program by pressing the 'ENTER PROGRAM STEP key, then the user selects choices from the menus 
presented on the display which are pertment for his/her application After a particular selection is made, 
it is entered into the flow meter's memory by pressing the %MER PROGRAM STEP" key 

Program Steps - Following is a list of the 12 program step avallable to set up a flow monitoring program 
Each program step is dlsplayed in the fallowing sequence on the dot matrbc display Repeatedly pressing 
the 'ENTER PROGRAM STEP" key will cause the flow meter to sequence through the steps in order, or the 
user can access a particular step by using the 'GO TO PROGRAM STEP" key and entering the number of 
the desired step 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

SELECT MODE OF OPERATION 
SELECT SAMPLER FLOW PACING 
SELECT PLOTIER MOM OF OPERATION 
ENTER PLOllER FULL-SCALE READING 
SELECT PLOTTER CHART SPEED 
SET CALENDAR/CLOCK 
SITE IDENTiFiCATlON NUMBER 
SET AUTO PURGE FREQUENCY 
ADJUST LEVEL 
RESET FLOW TOTALIZER 
REPORT GENERATION 
ENABLE LOCK 

Display Prompts - A list of program steps and correspondlng text displayed during program setup is shown 
in Section 6 2 1 To enter a selection for a particular step, the user presses the number key a8sociated with 
the selection wanted, or uses the <- (arrow left) or -> (arrow right) keys to m e  back and forth across 
the display The selected text will then begin flashing, Indicating that this value WYI be accepted when the 
'ENTER" key Is pressed If a number is flashing, this indicates that a numeric entry is required from the 
number keys The quantity entered will be accepted when the 'ENTER' key is pressed 
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ATTACHMENT 12 NlCAD and LEAD-ACID BAHERY PACKS 

Dotormining Charge - Because the nicad battery will show an almost constant output voltage regardless 
of state-of-charge, Wage measurements are of no value The battery should be left on charge for 15 to 
18 +--a WhUe charging, the battery will stay cod to the touch, when charged, the battery will feel warm 

’ )  znarging current will be dissipated as heat Charging should be discontinued when the battery feels 
, I  

Yazards of Overcharging - Overcharging the battery causes it to overheat, gradually breaking down the 
separator material inside the battery Repeated overcharging will reduce the useable life d the battery, and 
should be avoided If an lsco Power Pack is used, the battery may be overcharged occasionally with Ilttle 
h d c e p a c i t y  

Self-Oircharge Characteristic - When recharged, the nicad battery should be returned to sewice within a 
reasonable period of time (two to three weeks) to ensure the availability of most d the battery’s capacity 
The reason for this suggestion is that nicad batteries exhibit higher rates of selfdischarge than 801118 other 
batterh Unlike some types of nonrechargeable ‘primav batteries (such as aliceliv) that can stay on the 
shelf for several years without losing their charge, nicad batteries Hi discharge themsehs completely in 
a matter d months 

Charging with Other Source - lsco does not recommend the use of any other charging apparatus to 
mcharge the battery pack, as h is possible to damage the batteries or the charger with incompatible 
equipment 

I) 

Internal Fuse - To minimire the possibiliry of a dangerous rate d discharge in the event of a shotl circuit, 
the nicad battery is internally fused at approximately 50 amperes The lead-acld batteries do not require 
internal fusing because of their inherently high internal impedance 

Vont Hobs - The nicad battery has two small vent holes on the top of the inside case cover These holes 
are provided aa pressure relief should the battery be overcharged or othemrlse malfunction The cells under 
this cover are packed in grease to prevent corrosion Some grease may eventually find its way through 
these vent holes The presence d grease around these vent holes does not indicae a battery malfunction 
or failure 
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ATTACHMENT 13 INTERNAL PLOTER EXAMPLE REPORT 

An example of a report printed by the lsco Model 3220 or Model 3230 is as follows 

SITE 123 - INTERVAL FROM 
13-MAR49 18WTO leMAR-890600 

MAXIMUMLEVEL O 4 5 5 R  

MINIMUM LEVEL 0 424 FT 
OCCURRED 6 TIMES 

FIRST ON 13-MAR-89 AT 22 03 
LAST ON 14-MAR-89 AT 01 14 

MAXIMUM FLOW RATE 0 348 CFS 
ON 13-MAR89 AT 20 13 

MINIMUM FLOW RATE 0292 CFS 
OCCURRED 6 TIMES 

FIRST ON 13-MAR-89 AT 22 03 

AVERAGE FLOW RATE 0 312 CFS 
INTERVAL FLOW VOLUME 13546 CF 

TOTAL FLOW VOLUME 1- CF 
NUMBER OF SAMPLES 0 

ON 13-MAR49 AT 20 13 

LAST ON 14-MAR* AT 01 14 

In this example, the report generator is set up to print at 12hour Intends starting at 18 00 The report lists 
the maximum level of 0 455 ft and the date and time that it occurred The minimum level was 0 424 ft and 
it occurred sk times, the first time at 22 03 on the 13th, and the last time at 01 14 on the 14th The 
minimum and maximum flow rates are also listed aiong with the date and time they occurred 

The average flow rate from 18 00 13-MAR49 to 06 00 14-MAR-89 was 0 31 2 CFS and the vdume during the 
same time interval was 13546 CF 
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The TOTAL FLOW VOLUME line lists the value of the front panel totalizer at the end d the reporting interval 
(OS 00 14-MAR-89) Thls may be used for quickly calculating the total flow volume over multiple reports 
Rather t h n  totaling the individual report interval values, it is possible to simply subtract the total flow 
volur (-7m two reports to calculate the total volume that occurred from the ending time of the first report 
tr 

J ding time of the last report 

:UulBER-OF-SAMPLES line indicates the number of samples collected by the sampler that may be 
e n d  to the ism Model 3220 or Model 3230 It reports only the number of samples within the reporting 

Ifi*rVal 
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ILLUSTRATION 1 ISCO MODEL 3700 R REFRIGERATED SAMPLER 

I 

i 
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I u u s m n w  2 ism MODEL 3700 PORTABLE SAMPLER 
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a 

IUUSlRAllON 3 lSC0 MOOEL 3220 FLOW METER FRONT PANEL 
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iuusmnm 4 isco MODEL 3230 FLOW METER SIDE VIEW 

“L” Brackets for Attach~ng Carrying Handle or Optiod Supcluron Hurreu 
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IUUSTRATION S 24POSITlON KEYPAD 
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